A new species of Sciaridae from northern Europe, with an exceptional combination of characters, is placed in the phylogenetic system of the family by a cladistic analysis. The new species, Peyerimhoffia sepei sp. n., is described and illustrated, and the spermatophores of Sciaridae are briefly discussed.
Introduction
Based on a cladistic analysis, Vilkamaa & Hippa (2005) proposed a new concept of the Holarctic genus Peyerimhoffia Kieffer 1903 (type species Peyerimhoffia brachyptera Kieffer). In addition to the species formerly associated with Peyerimhoffia, Vilkamaa & Hippa (2005) also included the species of the Corynoptera crassistylata group (Tuomikoski 1960 , Menzel & Mohrig 2000 , and gave arguments for the generic status of Peyerimhoffia, which had been previously regarded as a subgenus in Cratyna Winnertz. Vilkamaa & Hippa (2005) included 13 species in the genus.
An undescribed species, with a combination of characters suggesting a close relationship with Peyerimhoffia or Cratyna (Spathobdella Frey) but also sharing some characters with other sciarid genera, has been found in material collected in northern Europe. We have known about the existence of this species for a long time but have misinterpreted its characters. Our aim here is 1) to describe the new taxon, and 2) by means of a cladistic analysis, to place it in the phylogenetic system of the family. We are also taking the opportunity to present a brief discussion of the spermatophores in Sciaridae.
Material and methods

The specimens
We found the specimens among miscellaneous samples in ethanol from sweep nets, pitfall traps, and Malaise traps. The specimens were mounted on microscope slides in Euparal. The methods of study and structural terminology are similar to those in our earlier papers (e.g., Hippa & Vilkamaa 1991 , 1994 . The type material is in the Finnish Museum of Natural History, Zoological Museum, Helsinki (MZH), and in the private collection of Jukka Salmela, Jyväskylä (PJSC).
Phylogenetic analysis
We coded the morphological characters of the male of the new species and added them into the most extensive data set of the groups among which the closest relatives of the new species might be found, that is to say, the data matrix (Appendix 2 of Hippa & Vilkamaa (2004) ).
For this matrix, 68 characters (see Appendix 1 of Hippa & Vilkamaa (2004) ) from adults were coded for 91 (now 92) ingroup and for one outgroup species. The character states of the new species are listed in Table 1 . The list of the characters used can be found in Hippa & Vilkamaa (2004) . The data matrix was constructed and manipulated with the computer program WinClada, version 1.00.8 (Nixon 2002) . Phylogenetic relationships were studied by parsimony analysis with the computer programs NONA, version 2.0 (Goloboff 1999) , and Ratchet (Nixon 2000) . The settings and commands used in the present analysis were the same as those presented by Hippa & Vilkamaa (2004) : 'hold100000, hold/1000, mult*1000, TBR+max* and sswap*. Hippa & Vilkamaa (2004) . 
Results of the phylogenetic analysis
The parsimony analysis with NONA produced 48 shortest cladograms (431 steps, CI 19, RI 70). Only the Peyerimhoffia clade from the resulting tree is shown in Fig. 1 . The new species appeared within the Peyerimhoffia clade, supported in the analysis by the following character states: 51:1 ('Mesial side of gonostylus with additional elongated setae differing from normal setosity'), 54:1 ('Apicoventral part of gonostylus with nonsetose area'), 59:0 ('Subapical megasetae of gonostylus absent'), 63:1 ('Apical tooth hollow with setae inside') and 65:1 ('Base of apical tooth with basal body'). The phylogenetic relationship of the new species was Peyerimhoffia sepei + [P. collina + (P. vagabunda + P. obtusicauda)]. Female: Unknown. Etymology. The species epithet is dedicated to the arachnologist Dr. Seppo Koponen, known to his friends as 'Sepe', of the Zoological Museum, University of Turku, in recognition of his contribution in collecting many new species of Sciaridae throughout the Holarctic Region.
Discussion
Peyerimhoffia sepei is readily distinguished from all other described species of Peyerimhoffia by having megasetae on the mesial side of the gonostylus. In the other species of the genus, this area is occupied by long specialized setae. Of these long setae, two are not transformed into megasetae in P. sepei. The sharply angled lateral margin of the tegmen is also unique. The possession of lateral shoulders on the tegmen is a character found in many other species of Peyerimhoffia, and is especially well developed in P. vagabunda and P. subcurvata, but the shoulders are rounded. A tegmen that is reminiscent of this, with sharp apicolateral angles, is found in some species of Claustropyga Hippa, Vilkamaa & Mohrig, but in other respects they are different. For example, the apical tooth of the gonostylus is solid and the basomesial structures of the gonostylus are simple in Claustropyga.
The more basal of the long setae on the mesial side of the gonostylus is reminiscent of a flagellate seta, as for example in the species of Camptochaeta Hippa & Vilkamaa, Lycoriella Frey, and Xylosciara Tuomikoski, and for a long time we regarded it as such. However, the socket of this seta in our new species is not like that in true flagellate setae but is similar to that in other mesial setae but large. We tried both interpretations in the cladistic analysis, and the result was identical in both cases.
In one of the specimens, there is a spermatophore (Fig. 3B) . This case appears to be only the third time that it has been knowingly shown in sciarids. A spermatophore has recently been described by Eberhard (2001) in Hybosciara gigantea Rübsaamen, and Blanco & Barboza (2005) showed it in connection with pseudocopulatory pollination of Lepanthes glicensteinii (orchid) by Bradysia floribunda (Mohrig).
The spermatophore possibly has been illustrated at various times by different authors in the belief that it is the tegmen or a part of the tegmen or of the aedeagus. We have often seen spermatophores in dry specimens, where their greyish-white colour contrasts with that of the hypopygium. We have seen spermatophores only rarely in sciarids preserved in liquid, and they are apparently easily lost in the mounting process. It can be seen in our preparation that the neck part of the spermatophore, which is to be attached to the female, is being extruded last. When compared with the spermatophore of Hybosciara gigantea, the spermatophore of P. sepei is much more elongated, possibly because it is elastic and is in the process of being extruded. Details of the neck cannot be seen in our preparation. Blaschke-Berthold (1994) did not observe a spermatophore in the Sciaridae in her study of the anatomy of the Bibionomorpha and considered that the sperm is transferred as a free liquid.
